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THE    GYROSCOPE    AND    ITS    APPLICATIONS

up or downwards, as during a loop. The addition of a third gimbal
ring in the design of a limitless instrument helps to prevent gimbal lock,
but is not absolutely proof against some disturbance under all circum-
stances. However, a maximum of few degrees of error in the vertical
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Fig. III. 42. Gyrorector, principle of construction. The horizon
bar is carried on the outer gimbal ring horizontal axis. Any tilt of
the pendulous gyro assembly causes a gravity torque about this axis
and the resulting precession of the vertical axis ring closes contacts
which cause the torque motor to oppose the gravity torque while
the reaction of the contacts on the spring blades precesses the gyro
axle back to the horizontal.

probably lasting not more than a minute can be much better tolerated
than complete loss of the vertical reference after acrobatic manoeuvres.
There is no doubt that limitless artificial horizons have come to stay, as
far as fighter aircraft are concerned.

The Gyrorector

Although not actually a gyro vertical, this German design is a form
of artificial horizon with the addition of a side-slip indicator. The instru-
ment is electrically operated and the main interest lies in the method of
stabilising the horizon bar about the roll axis. The pitch indication is
a fore-and-aft inclinometer of the spirit-level type. Fig. III. 42 shows
the schematic form of the gyrorector.

The rotor is mounted with its axle horizontal and athwartships, and
is driven by three-phase alternating current at about 18,000 r.p.m. The
inner gimbal ring carrying the rotor has its axis vertically mounted in
the outer gimbal ring, the axis of which is fore-and-aft in the instrument
case. An extension at the top of the inner ring carries two insulated
contact blades, which form the reversing switch for controlling the torque
motor on the outer gimbal axis. The outer ring is pendulous and carries
a dial on an extension of its axis at the front. This dial is a disc with
an artificial horizon marking and a zero mark at the bottom. Co-axial
with the disc is a simple damped pendulum carrying a pointer which
indicates against the dial.